investigation, participants with high levels of racial prejudice experienced increases in the stress hormone cortisol during interactions with members of a different racial group but not interactions with individuals from their same group. 4 In another study on stressful intergroup encounters, Whites interacting with Blacks exhibited maladaptive cardiovascular responses that were indicative of physiological threat. 2 Although these studies focused on prejudice at the individual level, community-level prejudice may also exert negative health effects among both minority and majority group members. In a cross-sectional, ecological study, researchers created a state-level measure of "collective disrespect" based on aggregate responses to a question about people's attitudes regarding why Blacks had worse jobs, incomes, and housing than Whites (e.g., because of a lack of innate ability). In states with higher levels of collective disrespect toward Blacks, age-adjusted mortality rates were higher among both Blacks and Whites. 5 Although that study raised the intriguing possibility that community-level prejudice adversely affects the health of community members, it lacked individual-level data on mortality risk as well as on sociodemographic and behavioral risk factors for mortality, limiting the possibility of connecting prejudice to mortality at either the community or individual level. Furthermore, the researchers did not indicate the mechanisms that might explain why community-level prejudice harms health.
In this study, we extended existing research by investigating the joint effects of individualand community-level racial prejudice on mortality among Blacks and Whites in the United States. We further assessed the role of community social capital in mediating this relationship. Social capital-the extent of one's social network and also whether norms such as trust are prevalent in a community 6 -has been subcategorized as "bonding" capital, which links similar individuals, or "bridging" capital, which connects dissimilar individuals. Whereas low levels of prejudice are associated with greater trust and diminished threat at the neighborhood level, 7 high levels of prejudice likely discourage residents from developing social capital with their neighbors, given reduced levels of trust and mutual reciprocity. In turn, low levels of social capital are associated with an increased risk of premature mortality. 8 To address our study aims, we used a multilevel discrete-time event history methodology that included mortality data for individuals who reported their beliefs about race and lived in communities across the United States. Thus, ours is the first study, to our knowledge, to determine whether individual-and community-level racial prejudice independently predict mortality risks among Blacks and Whites, whether the relationship between individual-level prejudice and mortality differs between high-and low-prejudice communities, and whether social capital explains elevated mortality risks in high-prejudice communities.
METHODS
We used cumulative 1993 through 2002 data from the General Social Survey (GSS) linked prospectively to mortality data from the National Death Index (NDI), which were available through 2008. 9 We restricted our data to 1993 through 2002 so that we could retain the same sampling units across the country because the National Opinion Research Center, which conducts the GSS, changes the geographic sampling frame every 10 years. In addition, our key variables for measuring racial prejudice were included in the GSS in 1993 and thereafter.
Objectives. We examined whether and how racial prejudice at both the individual and community levels contributes to mortality risk among majority as well as minority group members.
Methods. We used data on racial attitudes from the General Social Survey (1993-2002) prospectively linked to mortality data from the National Death Index through 2008.
Results. Whites and Blacks living in communities with higher levels of racial prejudice were at an elevated risk of mortality, independent of individual and community sociodemographic characteristics and individually held racist beliefs (odds ratio = 1.24; 95% confidence interval = 1.04, 1.49). Living in a highly prejudiced community had similar harmful effects among both Blacks and Whites. Furthermore, the interaction observed between individual-and community-level racial prejudice indicated that respondents with higher levels of racial prejudice had lower survival rates if they lived in communities with low degrees of racial prejudice. Community-level social capital explained the relationship between community racial prejudice and mortality.
Conclusions. Community-level racial prejudice may disrupt social capital, and reduced social capital is associated with increased mortality risk among both Whites and Blacks. Our results contribute to an emerging body of literature documenting the negative consequences of prejudice for population health. Our study was prospective in that it included data from 2 time points for each respondent: survey responses (between 1993 and 2002) from the GSS and vital status, obtained from the NDI, as of 2008. Thus, this was a follow-up study in the sense that we used prospective mortality data but not repeated data on the same respondents.
The GSS sampling frame between 1993 and 2002 included 14 513 individuals aged 18 years or older in 100 primary sampling units (PSUs) across the United States. PSUs are composed of either metropolitan statistical areas or rural counties and serve as a "life space" proxy that includes places of residence and work. 10 The sample was restricted to Black and White respondents, given that most research on racial attitudes has specifically focused on these 2 groups; furthermore, during the survey period, only 5.5% of respondents were not White or Black. A total of 796 people from other racial backgrounds were dropped from our mortality analyses. Furthermore, 1609 respondents who were missing data on age (n = 8), education (n = 19), income (n = 1528), marital status (n = 3), or residential mobility (n = 51) were excluded. Respondents with missing data on our racial prejudice index (described subsequently) were excluded as well (n = 1158). The final sample included 10 950 White and Black respondents distributed across 100 PSUs.
Measures
Predictor: individual racial prejudice. Racial prejudice was based on data from 5 items (which have also been used in previous research 11 ) included in the 1993 through 2002 versions of the GSS:
1. "On the average, negroes/blacks/AfricanAmericans have worse jobs, income, and housing than white people. Do you think these differences are caused by the fact that most negroes/blacks/African-Americans have less in-born ability to learn?" 2. "Do you think these differences are because most negroes/blacks/AfricanAmericans just don't have the motivation or willpower to pull themselves up out of poverty?" 3. "Do blacks tend to be unintelligent or tend to be intelligent?" (and "Do whites tend to be unintelligent or tend to be intelligent?") 4. "Do blacks tend to be hard working or lazy?" (and "Do whites tend to be hard working or lazy?") 5. "Do you think there should be laws against marriages between Negroes/ Blacks/African-Americans and whites?"
Response options for questions 1, 2, and 5 were dichotomous (yes or no).
In the case of the third and fourth items, responses were selected on a 7-level Likert scale ranging from lazy to hardworking and from unintelligent to intelligent, respectively. For these 2 items, the sum of ratings of Whites was subtracted from the sum of the ratings of Blacks to quantify unfavorable feelings against Blacks relative to Whites. 12 Therefore, a positive score indicated anti-Black prejudice (i.e., Whites are perceived as more intelligent and less lazy than Blacks), a score of zero indicated that there was no perceived difference between Blacks and Whites with respect to intelligence and laziness, and a negative score indicated pro-Black bias (Blacks are perceived as more intelligent and less lazy than Whites). The ratings for these 2 items were dichotomized with the zero score (neutral attitude) as the cutoff point; zero and negative scores were considered together. In preliminary analyses, we generated the prejudice score in several different ways, including through dichotomizing the 5 items and summing them and through standardizing and averaging the items. The internal reliability was stronger for the dichotomous approach; in fact, the reliability was lower than recommended when the variables were standardized and averaged (0.50). Thus, we decided to use the dichotomous approach. However, model comparisons suggested that the different constructions of racial prejudice yielded identical patterns of results (data are available on request).
Thus, these 5 prejudice items were averaged to create a continuous scale (range = 0---1), with higher scores indicating more prejudice against Blacks (Whites: mean score = 0.26; SD = 0.32; Blacks: mean score = 0.17; SD = 0.27). Because the 5 prejudice items were not included each year in the GSS survey, we estimated the mean level of all prejudice items that each respondent completed (e.g., if only 3 prejudice items were included in a given year, we estimated an average score based on those 3 items). We conducted a series of sensitivity analyses and found that the planned missing data design did not affect the direction or magnitude of our results (data available on request). The prejudice variable was nonnormally distributed (skewness = 1.03; mean = 0.25; SD = 0.3); therefore, it was logtransformed and examined as a continuous variable.
The reliability of the scale, calculated via Cronbach alpha, was 0.67 (Whites: 0.67; Blacks: 0.57), providing evidence of adequate internal consistency reliability. When an exploratory factor analysis was performed, the 5 variables loaded strongly on a single factor (individual factor loadings were above 0.5), providing an added level of confidence in the scale's construct validity.
Community-level racial prejudice. To devise our index of community-level racial prejudice, we aggregated residents' self-rated scores on the racial prejudice items within PSUs, such that each community (i.e., PSU) had an average prejudice score during the period in which the GSS interview was conducted. We used all community residents' scores on the racial prejudice items to create the PSU-level racial prejudice variable because it was important to capture the extent to which the community as a whole endorsed prejudicial attitudes toward Blacks. Thus, although the 796 respondents who were neither White nor Black were excluded from the analyses of mortality data, they were included in the models used to create the PSU-level racial prejudice variable. The PSU samples were nationally representative households. Thus, aggregated individual responses were representative of respondents' area of residence. 13 We standardized PSU-level data centered on the survey years according to standard procedures. 14 18 used a principalcomponents analysis to combine these measures into one social capital index. In our study, each of the social capital measures was standardized, and the mean of the standardized variables was used to create the composite index of social capital (range = -0.86 to 1.04). Because data from the index were available at the county level, we used geocodes to link the index to the GSS PSUs. To do so, we initially identified which counties were part of each PSU (PSUs are mainly composed of multicounty areas). We aggregated the data from all constituent counties in the PSU to create the PSU-level social capital variable. The counties were the same across the time periods we examined. The social capital variable was assessed in 1997, the midpoint of the GSS years assessed in our analyses. However, we conducted sensitivity analyses with social capital data from different years (1990 and 2005) , and the results remained robust when these alternate years were used. Outcome: all-cause mortality. Information on all-cause mortality was obtained from the NDI. The GSS/NDI data set was validated in part against the NDI/Third National Health and Nutrition Examination Survey data set, and the mortality and age of death distributions in the 2 data sources were nearly identical. 9 In our models, respondents who had died by 2008 were coded as 1, and those who survived the study period were coded as 0. Individual-level covariates. We controlled for key sociodemographic characteristics and socioeconomic status (SES). Sociodemographic and socioeconomic variables included race (White, Black), gender, age at the time of the interview (continuous variable), marital status (married, single, formerly married), household income (logged continuous variable), and educational attainment (< high school, high school, college, > college). Household income was adjusted to constant 2002 dollars. 19 Community-level covariates. At the community level, PSU covariates included 3 PSU-level indicators of SES: average number of people living below the federal poverty line (adjusted for family size and survey year), median income, and average years of educational attainment. In addition, we controlled for the percentage of Blacks living in a given PSU, whether the PSU was located in the South, the PSU-level political affiliation index, and the PSU's dissimilarity index, 20 a measure of the level of racial segregation on a scale ranging from 0 (complete integration) to 1 (complete segregation). All PSU-level covariates were chosen because they were significantly correlated with racial prejudice in bivariate models and therefore could be potential confounders of the relationship between racial prejudice and mortality risk. The PSU covariates related to SES and racial composition were derived from the 1990 US decennial census; geocoded data were used to match county-level information with each PSU. We aggregated political affiliation to the PSU level on the basis of the following GSS question: "Generally speaking, do you usually think of yourself as a Republican, Democrat, Independent, or what?" Scores ranged from 0 (strong Democrat) to 6 (strong Republican).
Statistical Analysis
We combined a discrete-time event history model with a multilevel modeling approach to predict differences in mortality risks among residents of communities with higher versus lower levels of racial prejudice. The model estimated odds ratios (ORs) and 95% confidence intervals (CIs) for mortality during the follow-up period (1993---2008) , and the multilevel survival analysis addressed possible errors resulting from differential exposure to risk and censoring (i.e., the fact that there were no mortality data for some participants because they were still alive at the end of the study). 21 We developed a multilevel model to address the probability of an event (i.e., death) experienced by individual i at time t in neighborhood k given that this event had not occurred in an earlier period. 22 We constructed a 3-level structure with contextual variables at level 3 (i.e., PSU-level prejudice, PSU-level covariates), time-invariant individual-level variables at level 2 (e.g., individual racial prejudice, race), and time-variant variables addressing the baseline hazard at level 1 (i.e., varying numbers of years after the interview). We added a random effect for each PSU to control for unobserved heterogeneity in the outcome at the cluster (i.e., PSU) level, conditional on the relationships between odds of mortality and the individual predictors. This enabled us to evaluate the degree to which the intercept for mortality varied across PSUs and to determine what factors may have accounted for this variation.
To determine how to fit the shape of the baseline logit-hazard curve, 23 we examined the hazard for individual i in neighborhood k at age t on the basis of a set of dummy age variables over time. The observed logit-hazard curve indicated that the quadratic function estimated with continuous time variables fit the shape of the curve of the data. In models that included racial prejudice at the individual level, this variable was set to be orthogonal to its PSU mean value to minimize potential collinearity caused by variable aggregation. We used hierarchical linear modeling with maximum likelihood approximation in fitting models. 24 Because the amount of missing data for each variable was less than 10%, listwise deletion was used to address missing data 25 (no level 2 data were missing). Table 1 lists the basic demographic characteristics of the participants from the analytic sample. Approximately 15% of the respondents had died by 2008. The mean age of the cohort was 45 years (range = 18---89 years). Fifty-five percent of the participants were female, 85.7% were White, and 14.3% were Black. Table 2 presents the odds ratio estimates from the multilevel survival models. Model 1 was designed to test the basic individual-level associations between sociodemographic characteristics, individual-level racial prejudice, and mortality risk. The results show that, in the GSS/NDI linked cohort, higher risk of mortality was associated with gender (male), older age at the time of the interview, race (Black), marital status (divorced or widowed), and lower SES. After control for other covariates, respondents reporting higher levels of anti-Black prejudice at baseline had a 1.11-fold higher mortality risk (OR = 1.11; 95% CI = 1.01, 1.22). Race and prejudice did not interact in predicting mortality (data not shown but available on request), indicating that individual-level prejudice is harmful for the health of both Blacks and Whites.
RESULTS

Racial Prejudice and Mortality
When community-level prejudice was added (model 2), the results indicated that living in a community with higher levels of anti-Black prejudice increased participants' odds of death by 31% (OR = 1.31; 95% CI = 1.16, 1.49). The association between individual-level racial prejudice and mortality risk was marginally significant in this model. When communitylevel confounders were simultaneously controlled (model 3), community-level racial prejudice remained associated with significantly increased odds of mortality (OR = 1.24; 95% CI = 1.04, 1.49). In model 3, we also added an interaction term between race and community-level prejudice. The interaction between these variables was not statistically significant (data not shown but available on request), indicating that the relationship between community-level prejudice and mortality risk did not differ between Blacks and Whites.
Cross-Level Interactions Between Individual and Community Prejudice
In model 4, we examined cross-level interactions between community-and individuallevel prejudice. The statistically significant interaction effect observed (OR = 0.74; 95% CI = 0.58, 0.95) indicates that individuals low in racial prejudice but living in higher-prejudice communities had the highest level of mortality risk. Conversely, living in higher-prejudice communities appeared to be less harmful for individuals reporting high levels of anti-Black prejudice (Figure 1) .
To explore whether social capital might partially explain this finding, we examined mean reported levels of social capital (measured according to the amount of time individuals reported spending with neighbors) in 4 different groups: (1) individuals reporting low levels of racial prejudice and living in communities with low levels of racial prejudice (congruent), (2) individuals reporting high levels of racial prejudice and living in communities with high levels of racial prejudice (congruent), (3) individuals reporting low levels of racial prejudice but living in communities with high levels of racial prejudice (incongruent), and (4) individuals reporting high levels of racial prejudice but living in communities with low levels of racial prejudice (incongruent).
The results showed that social capital was lower in incongruent communities (v 2 = 40.34; P < .01). Specifically, social capital scores were lowest among individuals who reported low levels of racial prejudice but lived in communities with high levels of racial prejudice (mean = 3.36; SD = 1.99), and they were highest among individuals who reported low levels of racial prejudice and lived in communities with low levels of racial prejudice (mean = 3.44; SD = 1.98).
Social Capital as a Mediator
In model 5, the social capital index was added to model 3 to assess whether social capital mediated the relationship between communitylevel prejudice and mortality. Social capital was inversely related to community-level prejudice (r = -0.41; P < .01), indicating that communities with higher levels of prejudice had lower levels of social capital. Furthermore, in a model adjusted for all covariates other than PSU-level racial prejudice, higher levels of social capital were associated with a decreased risk of mortality (OR = 0.83; 95% CI = 0.74, 0.99; data not shown). Finally, when social capital was controlled in the fully adjusted model, PSU-level racial prejudice was no longer significantly associated with mortality (Table 2, 
DISCUSSION
This study extends previous work on racism and health 5 by assessing the effects of racial prejudice at both the individual and community levels on mortality rates among Blacks and Whites. Community-level racial prejudice independently increased one's risk of all-cause mortality beyond individual sociodemographic characteristics and one's individually held racist beliefs. Strikingly, community-level racial prejudice was a stronger predictor of mortality than several established risk factors at the community level, including SES and racial residential segregation, suggesting that communitylevel prejudice is a robust determinant of population health that warrants greater attention. Furthermore, living in a highly prejudiced community was harmful for both Blacks and Whites. This finding is consistent with the results of several recent studies documenting that subordination of low-status groups harms not only minority, but also majority, group members. 26, 27 Our results therefore highlight the potentially far-reaching consequences for population health of community-level racial prejudice.
There was a convergence of mortality risk as community-level prejudice increased ( Figure  1 ). That is, individual-level prejudice predicts mortality in low-prejudice communities but not in high-prejudice communities. One explanation may be that bridging social capital (relationships between different groups) matters in a community where levels of prejudice are low. In the GSS, levels of racial homogeneity in low-prejudice communities were similar to those in high-prejudice communities. Thus, individuals living in communities with low levels of racial prejudice may have a reasonably high likelihood of fostering social networks across different racial groups. Moreover, the salutary effect of low-prejudice communities is more pronounced among those with less racial prejudice.
Conversely, when there are high levels of racial prejudice within a community, bonding social capital (relationships among members of a similar group) may matter, given that racial prejudice may contribute to increasing internal solidarity within a group, which could explain why living in higher-prejudice communities appeared to be relatively less harmful for individuals reporting high (versus low) levels of anti-Black prejudice. However, both lines trend upward toward higher mortality, indicating that racial prejudice at the community level harms survival irrespective of individual-level prejudice.
Finally, community racial prejudice disrupted social capital, which mediated the relationship between community-level racial prejudice and mortality among both Whites and Blacks.
Communities with less racial prejudice may promote egalitarian political support, resulting in implementation of policies enhancing the welfare of all community members. Future studies should identify additional pathways through which community racial prejudice influences health outcomes and determine whether these pathways differ according to majority or minority group status. One possibility is that racial prejudice exaggerates intergroup tension, resulting in violence and thereby harming health at the community level. Studies with larger data sets should further explore causes of death, which can provide additional information on potential mechanisms linking racial prejudice to health.
Limitations and Strengths
Several cautions are warranted in interpreting our findings. The reliability of the prejudice scale among Black respondents was low, perhaps owing to the higher dimensionality of the scale (i.e., heterogeneity of the racial prejudice items) among Black relative to White respondents. Furthermore, it is difficult to measure racial attitudes because of social desirability bias. To the extent that social desirability is more pronounced among more educated individuals (among whom mortality risks are also lower), this measurement bias may have led to an exaggeration of the association between racial prejudice and mortality.
In addition, the prejudice scale may not have captured all of the relevant dimensions of racial prejudice. Although we controlled for numerous risk factors at both the individual and community levels, the relationship between racial prejudice and mortality could have been confounded by unmeasured covariates that were not available in the GSS data set, including diet, tobacco use, and heavy alcohol use. However, intergroup interactions create stress for highly prejudiced individuals, 4 and this stress is associated with health risk behaviors. 28 As such, these health behaviors are likely mechanisms linking racial prejudice to mortality, and it would be inappropriate to control for them. Finally, because this was not a longitudinal panel study, we were unable to examine whether reductions in racial prejudice at the community level improve health. Despite these limitations, our study involved several methodological strengths, including the use of multilevel survival models that estimated the independent and joint effects of individual-and community-level racial prejudice on mortality risk over time simultaneously.
Conclusions
This study is the first, to our knowledge, to document that community-level prejudice increases mortality risk among Blacks and Whites net of individual-level prejudice and that this relationship is explained, in part, by disruptions in community social capital. As such, our study significantly contributes to an emerging body of literature documenting the negative health consequences of prejudice for both minority and majority group members and extends this work by identifying particular mechanisms linking community racial prejudice to mortality. j
